Urotensin II-induced activation of extracellular signal-regulated kinase in cultured vascular smooth muscle cells: involvement of cell adhesion-mediated integrin signaling.
Urotensin II (UII), a cyclic dodecapeptide, is a potent mammalian vasoconstrictive substance recently shown to induce proliferation of vascular smooth muscle cells (VSMCs). However, little is known about mechanisms involved in UII-induced mitogenic response such as cell proliferation. To investigate the intracellular signaling pathways involved in this process, we examined the effects of UII on activation of extracellular signal-regulated kinase (ERK) and focal adhesion kinase (FAK) in VSMCs. UII stimulated in time- and dose-dependent manners the phosphorylation level of ERK. In contrast, UII failed to alter the phosphorylation level of FAK. Although angiotensin II-induced ERK phosphorylation was noted even in suspended cells, UII failed to induce an increase in ERK phosphorylation in such cells. On the other hand, UII induced an increase in the phosphorylation level of ERK, but not FAK, in cells adherent to fibronectin. Furthermore, UII-induced proliferation of VSMCs was inhibited by ERK kinase inhibitor PD98059. Our results suggested that activation of integrin-mediated signaling pathways play a critical role in UII-induced phosphorylation of ERK, leading to proliferation of VSMCs, which does not involved increased phosphorylation of FAK.